From March 14 to 18, 2010, more than 1,200 experts in the field of pneumococci and pneumococcal disease came together in tel aviv, israel, for the Seventh international Symposium on pneumococci and pneumococcal Diseases (iSppD-7), making it the biggest iSppD conference yet. traveling from nearly 70 countries worldwide, participants gathered to discuss the latest scientific advances related to pneumococcus and to advance knowledge leading toward improved diagnosis, treatment, and prevention of pneumococcal disease worldwide.
Streptococcus pneumoniae, or pneumococcus, is the most common cause of severe pneumonia-the leading killer of young children due to infectious disease worldwide. it is a complex and deadly bacterium that results in the deaths of nearly one million children before their fifth birthdays annually, mostly in the developing world. other particularly at-risk populations include the elderly and those with chronic health problems.
on the heels of the first annual World pneumonia Day and a recent commitment by the Bill & Melinda Gates Foundation to make this the "decade of vaccines," iSppD-7 participants were enthusiastic about sharing updates and recent findings in pneumococcal research and development. the symposium revealed new studies on the microbiology and epidemiology of the pneumococcus bacterium, reviewed developments for existing prevention and treatment solutions, introduced promising new vaccine technologies in the development pipeline, provided updates on advocacy efforts in the fight against pneumococcal disease, and expanded the debate on complex issues such as serotype dynamics.
patH, GlaxoSmithKline, pfizer, Novartis, and Merck Serono sponsored this year's symposium.
I. Intro d u c tIo n
"ISPPD-7 covered a huge amount of information and was very well organized. What I appreciated -having organized this conference last year -was the expanded poster presentations. ISPPD-7 gave more people more time than ever to discuss their work and there was more discussion in general than we had in the past."
Dr. ingileif Jónsdóttir chair of iSppD-6, iceland participants visit the exhibits from GSK Biologicals, inverness Medical innovations, Merck Sharp & Dohme corp., Novartis Vaccines & Diagnostics, patH, pfizer ltd., Statens Serum institut, and World pneumonia Day during their breaks. overview pneumococcal evolution and treatment controversies a series of sessions at iSppD-7 covered dramatic changes in genome sequencing since the last iSppD two years ago that enable a high-resolution view of bacterial genetics and evolution, which in turn allows researchers to better understand the evolution of S. pneumoniae. participants discussed the rise of multidrug-resistant pneumococcal serotypes-particularly serotype 19a-as well as regional differences in virulence of pneumococcal serotypes.
Speakers highlighted findings of their genome sequencing to better understand pneumococcal evolution. one study in canada noted a complex genetic picture where high-level drug resistance, vaccine-selection pressure, and S. pneumoniae mutational events have created a "perfect storm" for the emergence of the multidrug-resistant 19a serotype. another study verified that phenotypic virulence differences between S. pneumoniae serotype 1 from developed and developing countries may be explained by the presence of genomic regions, which segregate between clonal complexes. Speakers noted that this emphasizes the need to analyze S. pneumoniae serotype 1 from developing countries to get a truer perspective on virulence and disease parthenogenesis for this serotype since this is where most of the burden lies. overall, discussions acknowledged the complexity of pneumococcal disease as modern technologies continue to uncover new information about pneumococcus. the high resistance rates of S. pneumoniae to available antibiotics also prompted scientists at iSppD-7 to acknowledge a debate in the pneumococcal field about whether introducing new antimicrobials can help or hurt treatment of pneumococcal disease today. Speakers underscored the importance of achieving a balance between treating pneumococcal disease with lifesaving medicines as soon as possible after onset and avoiding the unnecessary use of antibiotics, which could accelerate antimicrobial resistance and deplete resources. they noted that as antimicrobial resistance increases, the number of antimicrobial agents entering the market is actually declining, potentially limiting the availability of critical resources for treating pneumococcal disease. they further emphasized that immediate treatment was imperative to increasing a person's chance of survival from pneumonia, especially before day four of illness, after which the mortality rate can double without treatment.
Interactions of S. pneumoniae With other agents: the Influenza Virus paradigm a topic of marked interest at iSppD-7 was the interaction between S. pneumoniae and other agents, particularly influenza viruses. Substantial discussion focused on the research showing that influenza predisposed individuals to developing bacterial, community-acquired pneumonia. During each of the influenza pandemics of the 20th century, epidemiological and pathological clinical evidence showed secondary bacterial pneumonia to be a frequent cause of illness and death. in these scenarios, the pneumococcus bacterium was reportedly the most common etiology, with similar findings also applying to seasonal influenza. iSppD-7 participants dialogued about a 2009 US centers for Disease control and prevention study that found approximately one-third of the mortality cases in the 2009 influenza a (H1N1) pandemic to exhibit bacterial co-infection with pneumococcus. Research also showed that during seasonal influenza outbreaks, previous vaccination with 7-valent pneumococcal conjugate vaccine (pcV7) helped reduce the risk of hospitalization and death due to influenza. evidence from other studies suggested the existence of a window of susceptibility to bacterial infections immediately following influenza infection in a number of mammalian models-including mice, ferrets, and monkeys-which led to enhanced susceptibility to death from the combined effects of the two pathogens.
overall, speakers noted that the evidence underscored the need for pneumococcal vaccines to be a part of the larger strategy to prevent influenza-associated morbidity and mortality. Given the identification of pneumococcal infections as an important complication in many severe and fatal cases of 2009 pandemic influenza a (H1N1), researchers at iSppD-7 emphasized that pneumococcal vaccines should be an essential part of pandemic planning.
II. program HIgHlIgHtS
pneumococcal Vaccination: today and tomorrow ten years after the introduction of pfizer's pcV7, prevnar®, experts took advantage of the opportunity at iSppD-7 to reflect on changes in the pneumococcal vaccine landscape since the last iSppD, including the approval and introduction of the 10-and 13-valent pcVs. With expanded serotype coverage, these vaccines could have substantial impact in saving lives, especially in the developing world. they reviewed current research, which continued to evidence the general effectiveness of pcVs in reducing vaccinetype invasive pneumococcal disease (ipD) and nasopharyngeal carriage in children, as well as in indirectly decreasing the rate of invasive disease in adults, presumably through decreased transmission of pneumococcus from children to adults. Several plenary and poster sessions at the conference examined currently available pcVs, their roll-out in various countries, and the way forward for immunization practices using these technologies. others shed light on the geographic diversity of serotype distributions, the approval process for pcVs, immunogenicity studies, and the potential impact of pcVs on mortality and morbidity due to pneumococcal disease. current pneumococcal conjugate vaccines GlaxoSmithKline (GSK) updated conference participants on new research findings for its 10-valent pcV (pcV10), Synflorix™, which offers protection against the original pcV7 serotypes (4, 6B, 9V, 14, 18c, 19F, and 23F) plus serotypes 1, 5, and 7F. it is currently licensed in 55 countries and is the only pneumococcal vaccine prequalified by the World Health organization (WHo), making it eligible for procurement by UNiceF and other UN agencies for use in national immunization programs. New data from studies conducted in Korea showed the vaccine to be non-inferior to pcV7. the data further demonstrated variability in immune responses within different populations and regions, as well as variability according to genetic, social, and environmental factors, including age of first immunization. Results from pcV10 carriage studies also strongly suggested a protective effect against carriage of vaccine serotypes before and after administration of a booster dose.
pfizer (formerly Wyeth) presented data on its new 13-valent pcV (pcV13), prevnar 13™, which the US Food and Drug administration (FDa) approved for use in children in the United States just weeks prior to iSppD-7. in addition to the original pcV7 serotypes, the vaccine includes serotypes 1, 3, 5, 6a, 7F, and 19a, some of which are prevalent in the developing world. pfizer revealed results from a phase 3 study of the vaccine showing it to be immunogenic and generally well-tolerated in healthy young children vaccinated with at least three prior doses of pcV7. comparative data also suggested that pcV13's immunogenicity and functional antibody responses for serotypes 6a and 19a were greater than the responses elicited by pcV7. Due to these findings and others, presenters expressed the expectation that the transition from pcV7 to pcV13 would be relatively easy, particularly as it related to vaccination schedules. they also reported that additional studies were underway to evaluate possible administration of pcV13 to adults, with results expected to be available next year.
in a late-breaking announcement, Merck Research laboratories revealed its new 15-valent pcV (pcV15) candidate now in the early stages of testing, which adds 1, 3, 5, 6a, 7F, 19a, 22F, and 33F to the original pcV7 serotypes. preclinical testing reportedly showed antibody response in infant rhesus monkeys and indicated comparable antibody responses for the seven serotypes common to both pcV15 and pcV7. Further, the post-vaccination responses to pcV15 were higher than baseline for the added eight serotypes.
participants rise early to attend a satellite symposium on new pneumococcal vaccines.
Vaccine schedules along with the presentation of data supporting the safety, immunogenicity, and effectiveness of current vaccines, much discussion at iSppD-7 focused on new studies evaluating appropriate dosing, immunization schedules, and vaccination combinations as the roll-out of these vaccines expands, including to low-resource countries. presenters identified the need to optimize the schedule of pneumococcal vaccines in routine vaccine programs and outlined efforts to do so. Study results from countries that introduced pcVs in their national immunization programs showed a variety of schedules to provide protection, though not necessarily of equal effectiveness. Findings also indicated that differences between the schedules were subtle and could be insignificant taking into consideration herd immunity effects, but there was not enough evidence to support a recommendation for the use of fewer than two doses in infants.
Delivering vaccines to developing countries
Global movements and organizations, including WHo, pneumoaDip, the international Vaccine access center (iVac ), the pneumococcal awareness council of experts (pace), the Sabin Vaccine institute, the Global action plan for prevention and control of pneumonia (Gapp) initiative, World pneumonia Day, and UNice F have been working with the GaVi alliance over the past decade to accelerate the uptake of new pneumococcal vaccines in the developing world, where most pneumococcal deaths occur. iSppD-7 participants celebrated progress over the past few years on this front, with more than 40 countries adopting pcV7 in their national immunization programs, including two african countries-Rwanda and the Gambia. of special note was the huge demand for these vaccines in low-resource countries, as 34 countries had formally expressed interest in obtaining pneumococcal vaccine through the GaVi alliance and 11 countries already received approval to introduce pneumococcal vaccines this year and into 2011.
another mention at iSppD-7 was the advance Market commitment (aMc) for pneumococcal vaccines, a financing mechanism designed to create incentives for manufacturers to supply vaccines at long-term lower prices. Under the aMc, donors commit funds to guarantee the price of vaccines, provided the vaccines meet stringent, pre-agreed criteria on effectiveness, cost, and availability to enable access to these prevention tools in low-income countries. iSppD-7 participants acknowledged the importance of this mechanism in facilitating improved access to vaccines in the short-to medium-terms and affirmed that vaccines in the aMc pipeline included pcV10 and pcV13. they also noted that Kenya was the first country in line to introduce pcV10 through the aMc mechanism.
Serotype dynamics of pneumococcal disease
Mounting concerns about the emergence of nonvaccine serotypes, or serotype replacement following the introduction of pcVs, stemmed a highly anticipated dialogue at iSppD-7 on serotype dynamics of pneumococcal disease. participants emphasized the need for further research to understand the degree and types of serotype replacement that may be occurring. they also noted that given the increased number of serotypes covered by newer pcVs, it was important to continue to monitor and evaluate pneumococcal serotypes and colonization to further the scientific community's understanding of the impacts different serotypes have in causing disease.
Hot topic:
Reports of surveillance data showing possible regional differences in non-vaccine serotype emergence patterns was a subject of marked debate within the scientific community leading up to iSppD-7. at the symposium, a presentation comparing surveillance data from the United Kingdom with data from the United States and australia garnered discussion on possible explanations for the alleged regional discrepancies, including differences in data sampling and definitions between countries. overall, the data presented at iSppD-7 showed pcVs in all three countries to have large effects on reducing vaccine-type disease, while non-vaccine serotypes increased. the scientific community continues efforts to answer outstanding questions about how these patterns affect the degree of change in overall disease burden post-pcV introduction.
in addition, researchers at iSppD-7 expressed the need to leverage lessons learned to optimize the costeffectiveness of vaccines for populations most in need. they agreed on the need to establish surveillance early in developing countries and to undertake careful monitoring of potential non-vaccine serotype emergence in order to tailor vaccines and vaccination schedules to their appropriate context. predicting serotype incidence iSppD-7 brought to light several studies taking place in the field to better understand serotype behavior and dynamics. one such study in africa aimed to predict serotype dynamics by evaluating the factors influencing serotype trends and changes-time, space, and context. in another study, findings showed the pneumococcal population to follow a stable pattern that serotype-associated correlates could help predict, which could ultimately help evaluate the impacts and patterns of serotype replacement. along the thai-Burmese border, other researchers discovered that conventional techniques for detecting nasopharyngeal pneumococcal carriage has significantly underestimated the prevalence of multiple serotype carriages, warranting reevaluation of these techniques.
novel Vaccine technologies and their Way Forward in addition to the exciting new developments in conjugate vaccines, researchers at iSppD-7 described parallel efforts to develop novel and alternative vaccine strategies, which could provide broad, cost-effective protection for the global population. Speakers noted that the development of vaccines against pneumococcus was complicated, as scientists continue to confront the bacterium's more than 90 pneumococcal serotypes, which vary by region and continually evolve. thus, iSppD-7 presenters emphasized the importance of developing new vaccines that broaden serotype coverage, increase efficacy at the mucosal level, bolster efficacy in at-risk groups such as children and the elderly, and entail simpler and more cost-effective production methods to make vaccines more affordable for low-income populations. Scientists brought to light several new technologies currently under development on this front.
protein vaccines intercell aG of austria presented preliminary data from a phase 1 clinical trial of its novel pneumococcal common protein vaccine candidate, ic47, recently completed in partnership with patH. the first in-man study conducted in Germany showed the vaccine candidate to be immunogenic and well-tolerated with or without adjuvant among healthy adults in two-dose groups. although questions remained about how the vaccine would perform in further clinical evaluations, if successful, the vaccine candidate could provide affordable, serotype-independent coverage against S. pneumoniae for both children and the elderly. Genocea Biosciences inc. provided an overview of its collaboration with children's Hospital Boston (cHB) and patH to determine whether a protein subunit vaccine designed to elicit il-17 producing effector t helper cell (th17) immunity was a viable alternative for combating pneumococcal disease. to this end, the partners used Genocea's proprietary antigen discovery platform to identify t-cell antigens most commonly recognized by th17 cells in humans naturally exposed to pneumococci and in mice immunized with cHB's whole cell vaccine (WcV) candidate. they reported completing preclinical proof-of-concept studies on a pneumococcal vaccine developed using S. pneumoniae antigens identified by the proprietary Genocea technology.
GlaxoSmithKline Biologicals Sa of Belgium presented data from its preclinical study of the pneumococcal histidine triad (pht) protein family to evaluate the protective potential of these proteins as vaccine candidates in two mouse models. in a preclinical evaluation, the team found that designate members of the pht protein family were valid candidate antigens to be incorporated in pneumococcal vaccines either as a stand-alone vaccine or together with a polysaccharide conjugate vaccine.
Whole cell vaccines cHB revealed details from its efforts to develop a novel, inactivated WcV candidate in collaboration with patH and Butantan institute of Brazil. the candidate, if successful, could be a cost-effective way of providing broad serotype coverage to children against pneumococcus. Findings from preclinical studies showed the WcV candidate to be protective in several murine models after subcutaneous injection. cHB reported that a pilot toxicology study for the "Twelve years after the start of clinical studies on pneumococcal vaccines, so much has been learned in the last decade about pneumococcus, and in fact, we realize there is so much more to learn. There is a lot of new information, and what we understand now is that nothing is simple with this bug."
Dr. Ron Dagan chair of iSppD-7, israel vaccine candidate was underway and that the study partners were seeking advice from the FDa on moving the vaccine candidate into early-stage clinical trials.
live attenuated vaccines as another approach, researchers at iSppD-7 presented on the use of live attenuated vaccines (laVs) for preventing pneumococcal disease. the data revealed a detailed evaluation of the humoral response of a live attenuated S. pneumoniae vaccine to determine which pneumococcal surface antigens generated cross-reactive and cross-protective antibodies. Researchers confirmed the effects of laV in protection from colonization and also highlighted the need for a component vaccine with multiple targets to ensure broad protection.
Regulatory pathways in light of the exciting new developments in novel and innovative vaccines, significant discussion at iSppD-7 took place surrounding the uncertain regulatory pathway for bringing new technologies such as protein-based pneumococcal vaccines to market. the comparative nature of first to second generation pcVs helped speed their progression through the clinical trial process to licensure. in contrast, novel pneumococcal vaccines face a difficult and undefined regulatory path, entailing higher development costs due to challenges associated with demonstrating immunogenic noninferiority without correlates for comparison. Many experts at iSppD-7 agreed that there was no one way to go and that the scientific community would need to find alternative strategies for predicting effectiveness in order to accelerate time to market for novel pneumococcal vaccines.
pneumococcal disease control efforts on the World Stage three special lectures at iSppD-7 explored ways in which the scientific and advocacy communities are generating momentum in the fight against pneumococcal disease by promoting and facilitating global access to lifesaving treatment and prevention tools.
World pneumonia Day the international Vaccine access center (iVac) sponsored a luncheon event, "World pneumonia Day 2010: time for action," which highlighted successes from the first-ever World pneumonia Day on November 2, 2009, and explored opportunities for the upcoming World pneumonia Day on November 12, 2010. the event highlighted the central role that grassroots efforts played in the success of World pneumonia Day 2009 and encouraged iSppD-7 participants to join and promote a call to action to combat pneumonia. Session organizers led an interactive discussion during which participants shared innovative ideas to garner global attention for World pneumonia Day and invited participants to continue to share their ideas going forward, beyond iSppD-7.
"The work underway in the scientific community to develop novel, broadly protective vaccines against pneumococcal disease could save millions of lives if successful. Efforts to maximize the cost-effectiveness of these technologies could also enable low-income countries to access lifesaving vaccines not otherwise affordable wtihout assistance." Global action plan for the prevention and control of pneumonia in response to the overwhelming burden of pneumonia, WHo and UNiceF launched the Global action plan for the prevention and control of pneumonia (Gapp) in 2009 with the aim of increasing awareness of pneumonia as the world's leading cause of childhood death and spurring the global health community to action. a dedicated session at iSppD-7 updated participants on the Gapp initiative's progress, including several inspirational examples from countries in asia. Speakers identified opportunities to synergize Gapp activities with efforts to combat the world's secondleading killer of kids-diarrhea-stressing the need to reduce duplication of structures and effort, and to eliminate conflicting messages going out to countries and communities.
the Bill & Melinda Gates Foundation the Bill & Melinda Gates Foundation's $10 billion commitment in February 2010 to make this the "decade of vaccines" set the stage for its special lecture session at iSppD-7. the event reiterated the high priority that the foundation is giving to the fight against pneumonia and pneumococcal disease, and afforded conference participants the opportunity to learn about the foundation's collaborative work with partners to understand pneumonia, reduce its risks, and develop new, affordable, and accessible pneumococcal vaccines to eliminate the inequity of the burden of pneumonia.
Speakers stressed the importance of partnerships in the strategy to eliminate this inequity. projects featured were peRcH, a research project that aims to improve the evidence-base for pneumonia prevention and treatment in low-resource countries; the pneumocarr consortium, which investigates the epidemiology of colonization by S. pneumoniae; the pneumococcal vaccine project at patH, which aims to accelerate development of safe, effective and affordable pneumococcal vaccines for children in the developing world; and the Mother's Gift trial, which evaluates the effect of maternal immunization on infants' response to pneumococcal vaccine. next Steps: continuing the dialogue the symposium adjourned after five days of stimulating lectures and dynamic scientific exchange. participants left looking toward an invigorated global commitment to invest in new and current technologies for the prevention and treatment of pneumococcal disease, confirmation of the efficacy of current pcVs, hope on the horizon for novel vaccine solutions that are affordable and sustainable, and the promise of increased access to lifesaving pneumococcal vaccines throughout the developing world.
the dialogue that commenced at iSppD-7 confirmed a promising yet complex road ahead. current vaccines against pneumococcal disease are effectively saving lives today, yet are complicated and relatively expensive to produce, making it difficult for developing nations to afford them without donor assistance. leaders in the pneumococcal community at iSppD-7 agreed that keeping an eye on new technologies may lead us to even more sustainable solutions for preventing pneumococcal disease, particularly in the developing world where need is greatest.
With renewed energy and a reinvigorated network, the dialogue continues beyond the walls of the symposium-building on the strides made in pneumococcal disease research-until the next iSppD. the community will reconvene for iSppD-8 from april 1 to 5, 2012, in iguaçu Falls, Brazil. His work has been instrumental in persuading policymakers in israel to include pneumococcal vaccines in the country's national immunization program, a decision that took effect in July 2009. among his other accomplishments, Dr. Dagan has been a leader in the clinical development of many pcV candidates, and his pioneering research has led to the discovery of several immune mechanisms not previously known in humans. Further, Dr. Dagan is one of the first to describe the importance of carriage in herd immunity and the potential for serotype replacement as a result of pneumococcal vaccination. For his contributions to the field, he was unanimously selected as the Robert austrian lecturer at iSppD-7.
III. general InFormatIon

about Sabin
Sabin Vaccine institute is a nonprofit organization dedicated to preventing and curing infectious and neglected tropical diseases worldwide and eliminating the tremendous human suffering they cause. the Sabin Vaccine institute works tirelessly to develop treatments and vaccines for the world's poor and establish networks to ensure these treatments are effectively and efficiently delivered. Sabin is helping to end the suffering of billions of people by fighting infectious and neglected tropical diseases worldwide through major research, development, and advocacy programs. For more information, visit www.sabin.org.
about patH
patH is an international nonprofit organization that creates sustainable, culturally relevant solutions, enabling communities worldwide to break longstanding cycles of poor health. By collaborating with diverse public-and private-sector partners, patH helps provide appropriate health technologies and vital strategies that change the way people think and act. its work improves global health and well-being. to learn more about patH, visit www.path.org.
about pace a project of the Sabin Vaccine institute, the pneumococcal awareness council of experts (pace) is comprised of leading global experts in infectious diseases and vaccines. the council raises awareness among policymakers and aims to secure global commitments to prevent pneumococcal disease-a leading infectious killer of children and adults worldwide-working through collaboration and partnership with countries, NGos, academia, and industry to achieve its goals. For more information about pace and the Global call to action, please visit www.sabin.org/pace.
Dr. Ron Dagan presents his
Robert austrian lecture at the symposium.
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